The association between fish consumption and low rates of cardiovascular disease was studied nearly 40 years ago in the seafood diets consumed by Greenland Eskimos, Alaskan Natives and Japanese people residing in fishing villages.[1 Omega-3 fatty acids (from fatty fish in the human diet) also appear effective on the functioning of the brain. 2 Furthermore, it is interesting to note that, of all organs in the human body excluding adipose tissue, the central nervous system (CNS) has the highest lipid content; for instance, approximately 50% of fatty acids are polyunsaturated in the gray matter, a third of which are of the omega-3 family, and are thus dietary in origin. 2 In humans, the intake of omega-3 fatty acids, commonly found in fish and fish oil, not only contributes to CNS development but also plays a role in achieving optimal health and in the protection against certain adult CNS diseases. 2 With respect to CNS disorders, epilepsy occupies a prominent place in this scenario.
Epilepsy is considered one of the most prevalent neurological conditions and approximately 50 million people worldwide are affected. 3 From an epidemiological point of view, it must be acknowledged that most patients who develop epilepsy will go into remission, whilst remaining patients continue to have seizures and are refractory to treatment with the currently available therapies. 4 Despite great advances in pharmacological treatment of epilepsy, anti-epileptic drugs are not completely effective in controlling seizures of patients with epilepsy. As such, dietary management, with particular emphasis on omega-3 fatty acids, is often tried by neurologists to control seizures in patients with epilepsy. The results of the first randomized trial of omega-3 fatty acids supplementation in patients with chronic epilepsy were encouraging, demonstrating a transient effect on seizure control. 5 Although these results did not totally confirm that omega-3 fatty acids supplementation reduced the frequency of epileptic seizures in patients with refractory epilepsy, they established the safety of omega-3 fatty acids supplementation in people with epilepsy. 5 From an experimental point of view, our research group was the first to demonstrate that chronic treatment with omega-3 promotes neuroprotection and positive plastic changes in the brain of rats with epilepsy. 6 Considering the potential health benefits of fish consumption and the positive effects of omega-3 supplementation in various CNS diseases, an intriguing question arose: should neuroscientists be concerned with the changes in the structure and abundance of fish fauna? Yes, they should be. Why?
Firstly, it is widely accepted that there is a severe problem with future global food supply and security. 7 Fish consumption has increased substantially and, for this reason, several fish populations are being devastated and unable to produce their maximum sustainable yields. 7 Unfortunately, illegal, unreported and unregulated (IUU) fishing contributes to overexploitation of fish stocks and is a hindrance to the recovery of fish populations and of the whole ecosystem. 7 Furthermore, it is also important to note that IUU has a direct impact on annual economic benefits ($10 bn and $23.5 bn annually, representing between 11 and 26 million tons). 7 Secondly, according to the World Fisheries and Aquaculture 2008 report by the Food and Agriculture Organization of the United Nations, 80% of all marine fish stocks for which assessment information is available are fully exploited or overexploited. 8 According to Conover and colleagues, the evolutionary responses to commercial fishing might be causing genetic changes in the fish that swim in the ocean, reducing growth rate, age at maturation, body size and productivity. 9 Importantly, the researchers demonstrated that taking too many large fish out of a population leads to the birth of smaller fish over time. 9 Thirdly, although we are only at the early stage in the projected trends of global warming, ecological responses (e.g. fluctuations in marine fish populations) to recent climate change are already clearly visible. 10 The Earth's climate has warmed by approximately 0.6˚C over the past 100 years with 2 main periods of warming between 1910 and 1945 and from 1976 onwards, and it is now clear that these recent climatic changes have affected the abundance and diverse geographical distributions of marine fish. 10 Unfortunately, the evidence described until now indicates that only 30 years of warmer temperatures at the end of twentieth century have affected the phenology (the time of seasonal activities of animals and plants) of the marine fish populations, the range and distribution of fish species, and the composition and dynamics of fish communities. 10, 11 Lastly, is quite clear that fish diets are extremely healthy for us all; however, some fish contain contaminants that we would rather not be eating. As we know, the major risk of fish consumption is mercury content. In general, mercury enters the atmosphere by combustion (mainly waste and coal) following which, it enters the oceans where it is converted to methylmercury by microorganisms and taken up by marine life and concentrated in fish tissues. As methylmercury is strongly neurotoxic and its consumption a risk to health: are we totally safe eating fish? As the concentration of methylmercury in fish is increased in predatory fish than non-predatory fish, the best seafood choices are those with non-predatory characteristic. Thus, we can say that anchovies, Atlantic herring, Atlantic mackerel wild salmon, sardines and trout have low levels of methylmercury, whereas tuna, shark, tilefish and swordfish have high levels of methylmercury. [12] [13] [14] For individuals who want a diet with zero methylmercury but would like to enjoy the benefits of omega-3 fatty acids, there are always fish oil supplements or other foods such as walnuts or oils (flax, canola and soybean). 13, 15 Taking all this into consideration, what have we really learned and what we do from now on? Modern science recognizes the positive health effects of fish diets. With regards to epilepsy, a number of different dietary modifications and nutritional supplements may help prevent seizures or improve other aspects of health in patients with epilepsy. In particular, our research group is quite convinced that omega-3 fatty acids are very important for the normal functioning of the brain and is useful in the prevention and treatment of epilepsy. Most of all, in order to create conditions for the survival of finfish and shellfish species; we are sure that environmental political measures are necessary. Most importantly, we would bring together neuroscientists and ecologists to begin a translational science between the two fields in order to transform scientific studies into clinical applications to reduce the incidence of disease, morbidity and mortality in the human population worldwide. The connection between the two disciplines could begin linking health and ecology in the medical curriculum, which already has excellent acceptance and applicability in some universities around the world. 16 We are totally in agreement with Zinsstag and colleagues warning us that time is short and that climate change and resource depletion will become visible at an accelerated pace. 17 Like us, these authors also believe that solutions require all the possible intellectual imagination of science and technology and, at the same time, new and aggressive environmental political measures.
